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II.  ABSTRACT 


Ou  of  the  federal  specification  machine  dishwashing  compounds  and  many  ox'  the 
Jcoranerciol  products  contain  chlorine-releasing  compounds  and  have  from  1  to  2  percent 
(available  chlorine.  The  active  chlorine  in  dishwashing  solution  is  said  to  prevent 
{stain  build-up  on  tableware  and  to  assist  in  removing  protein-type  soils. 

In  tests  conducted  on  chlorinated  dishwashing  compounds  in  Army  meas  Halls,  the 
active  chlorine  completely  disappeared  from  the  wash  solution  after  about  one-balf  hour  ef 
operation,  even  though  the  solution  strength  was  maintained  by  the  regular  addition  of 
dishwashing  compound -  Laboratory  teats  shoved  that  this  Iocs  in  available  chlorine  is 
attributed,  at  least  in  part,  to  a  reaction  between  the  chlorine  and  oxidlsable  food 
soils. 

In  the  absence  of  an  oxidlzabla  food  sail,  the  solutiona  of  all  of  the  dishwashing 
compounds  tested  were  stable  (only  a  slight  I --a  in  available  chlorine)  under  the  teat 
conditions  of  high  temperature  (65CJ)  and  vigorous  agitation.  However,  when  small 
amounts  of  salad  dressing  (170  ppra)  were  dispersed  in  dishwashing  solutions,  all  of  the 
dishwashing  compounds  showed  a  rapid  depletion  of  available  chlorine.  To  benefit  from 
the  use  of  a  chlorinated  dishwashing  compound  and  to  prevent  the  rapid  depletion  of 
[available  chlorine  by  a  reaction  with  41  'oersed  food  soil,  it  is  necessary  to  thoroughly! 
pre -flush  tableware  before  it  is  placed  in  a  dishvasher.  The  manufacturers  of  coo»ercii-[ 
[chlorinated  dishwashing  compounds  do  not  sufficiently  emphasize  this  precaution. 
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abstract 


many  of  th®  commercial1  prSuct^o^ntain^^^i  disbwashlne  ^pounds  and 
and  hare  fran  1  to  2  percent  avail ®hi  wfSQ?iC  chlorin« -releasing  compounds 
distancing  solution  iT££  “tlTe  Borins  in 

to  assist  in  rearing  proteL-ty^TIoils!  bUiM‘Up  on  tebl®w&re  and 

halls,  t he ^ti v^ohlor ine  c^ieS^diM^8111^6  COB!pound8  in  W  mess 
after  about  one-half  houTof^emtw  PPC!i'®d  ***  tac  vaeb  solution 
vao  maintained  oy  the  regular  Addition' of 'dis^13??  th*  8olutioc  strength 
teats  showed  that  this  loss  in  available  conP°und-  laboratory 

P-t,  to  a  -action  between  the  chlcri£  Wt  ln 

dishwashing  c CEp^disf tested Jtab l^d ^ 80^il,  th*  8olution«  of  all  of  the 
chlorine)  under  the  test  conditions  of  hi  *  alight  }°8g  ln  available 
agitation.  However,  when (6fC)  aud  vlg0— 
dispersed  in  dishwashing  solutions  all  of  170  PF“^  were 

a  rapid  depletion  of  available  chlorine  rorapoUDde  showed 

chlorinated  dishwashing  ce^FS?  “S1*  *5“  **  U8e  of  B 

available  chlorine  by  a  reaction  with  .pr#TP  ^  1118  rapid  depletion  of 
to  thoroughly  pre-flush  tableware  bcifort^^V'T*  f00^  soil>  ib  18  necessary 
m nufacturere  of  conmercial  chlorinate  placed  in  a  dishwasher.  The 

sufficiently  empha^  th^  dl8b"88hin«  8™P<>«nds  do  not 
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THE  EFFECT  OF  FOOD  SOILS  OS  THE  STABILITY  OF  CHLORINATED  DISHWASHING  COMPOUNDS 


Introduction 

One  of  the  federal  specification  machine  dishwashing  compounds  and  many 
of  the  commercial  products  contain  from  1  to  2  percent  available  chlorine. 
These  dishwashing  detergents  contain  organic  chlorine-releasing  compounds 
such  as  trichlorcmelaaine,  dichloro-dimethylhydantoin  and  sodium  dichluro- 
lsocyanurate.  According  to  the  manufacturers,  the  active  chlorine  In 
dishwashing  solutions  provides  a  bleaching  action  to  prevent  stain  built  -up 
on  tableware  and  assists  in  removing  protein-type  soils  by  oxidising  them 
to  water-soluble  amino  acids. 


N&tick  Laboratories  personnel  conducted  dishwashing  ve  .ts  in  Army 
mess  halls  on  chlorinated  dishwashing  compounds.  On  several  occasions, 
they  reported  a  complete  disappearance  of  active  chlorine  from  the  solution 
after  about  one-hal’  hour  of  operation,  even  though  regular  additions  of 
dishwashing  compound  were  made  to  maintain  the  dishwashing  solution  at  the 
desired  concentration.  This  less  in  available  chlorine  was  attributed, 
at  least  in  part,  to  the  reaction  of  chlorine  with  oxi  .izable  food  soils 
in  the  dishwashing  solution. 


Tests  were  performed  to  determine  the  approximate  rate  of  reaction, 
rlmental  Work  and  Discussion  of  Results 


Four  commercial  and  two  specification  dishwashing  compounds  were 
analyzed  for  available  chlorine  according  to  procedure  1  of  the  Appendix. 
The  results  are  shown  in  Table  I.  One  cf  the  specification  products 
(Compound  No.  6)  was  not  suitable  for  further  testing  because  of  its 
very  low  available  chlorine  content  (0,1$).  The  remaining  five  compounds 
were  evaluated  for  solution  heat  stability. 


/ 


TABLE  I 

CHLORINATED  DISHWASHING  COMPOUNDS  TESTED 


Code  No. 

(1) 

Commercial  or 
Specification 

Type  of 

Water  For 
Intended  Use 

Alkalinity 
As  NAgO 
Percent 

Available 

Chlorine 

Percent 

1 

Carorercial 

Hard 

32.5 

2.3 

2 

P-D-435 

Soft 

32.0 

1.8 

3 

Commercial 

Soft 

24,0 

1,1 

4 

Cotanercial 

Soft 

44.4 

1.3 

5 

Commercial 

Soft 

4l.4 

1.2 

6 

P-D-435 

Soft 

36.7 

0.1 

(l)  See  Code  Sheet  for  Identification  of  Dishwashing  Compound 
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i-irrt*  cf  3-s.l,  soiuticMS  Oa  dishwashing  ccxrpouad  Ko*  k,  at  a  concentration 
T/s“*  'syr.luatsd  for  hsa*  stability  at  a  t-nswrature  cf 
6-i  -co  C»  it.’jot  «oi»?t£o»3  vcre  prepared  with  and  without  added  food  soils 
nv,?’h  ar  u?&&ag  ells  (ftsacoa  eai  olive),  sad  naiad  crsssiag  (Mirs.cl<2  Whip), 
throe  liters  cf  thtse  .?olutlc,?.*.s  v’sre  hsstrd.  rapidly  on  a  hot  plats  t*>  (>5®C« 
una  then  vlacM  is.  a  c:>s.-rtaafc  temperature  v«.ter  hath  sad  vigorously  imitated. 
Samples  (n.0  rl. )  of  Vie  solution  verv  vtLti-ioava  wfesta  prepared  (cold) 
and  vhnr>.  l.ratoa  to  (>fr  C.  -‘or  0,  10,  00,  30,  s0  &aad  60  ainctss*  Itesa 
sasplsn  vr;::«  anulyssi  for  pres  trrailae.le  chlorine  ("Pablo  II). 


lOo  «ol«ticn  without  added  rood  soil -or  other  material  waS  very  stable. 


and  th 
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The  tvlixticv;  of  a  oaled  dre#pi*>«;  vfcich  contains  oil  and  vinegar  had  & 
similar  off  ret  upon  tho  stability  of  these  clloriaa-r^loasiag  compounds. 

As  little  1,C  gr«s  of  salad  dressing  in  30CO  ml.  of  solution  resulted 
in  a  er.,npl;;ta  loia:  of  available  chlorine  after  10  minuter  at  t>5°C. 


After  th.s  tnntivg  of  dirb^shi:  *g  compound  S5o.  tests  were  performed  with 
all  five  di‘v-:;vasMng  cr^rco.-nds  to  flstsrrciae  tias  heat  stability  of  soSl-fTse 
ooluticaa  and  solutions  eoatAirdag  1”0  jra  (0.5  gran  per  *j000  ml.)  of  salad 
drrasitjg.  rfle  results  of  these  teats  are  listed  in  Sable  III.  Taa  soil-free 
dichvaalirg  solution*?  vy-s  <yvite  a  table,  losing  on  the  average  lass  tU&a  2  ptms 
of  nv-  iltli  chlorine  afhvr  60  ni.uv.tsc  at  €hu  -i£'‘C,  Cti  tbs  other  hs/M, 
so.lut:*. cno  with  ralad  drDa:-:J.:;g  lost  cotv-ssa  ?1  •wad  percent  cf  foe  available 
chlce  in.-;  in  tO  isirrvt-  3  i-.b  t>’+u  -$5°C.  There  io  little  dlff crease  between  the 
canrereid  nui  ? pacification  diPhvas&isg  cca-uorjiis  for  available  chlorine 
stability  in  the  pr-vrao  ?  of  oxidisjble  food  soils. 
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Conclusions 

Manufacturers  of  conasrclal  dishwashing  compounds  have  stated  that 
chlorine -releasing  compounds  In  a  dishwashing  compound  remove  or  prevent 
the  build-up  of  stains  on  tableware  and  assist  In  the  removal  of  soil  by 
oxit  ting  protein-type  soils  to  water-soluble  amino  acids.  To  fulfill  this 
function,  the  amount  of  oxldizable  food  soils  suspended  in  the  dishwashing 
solution  nuat  be  kept,  at  a  low  level  to  prevent  the  rapid  depletion  of 
available  chlorine  by  reaction  with  this  dispersed  food  soil.  To  accomplish 
this,  it  is  necessary  to  thoroughly  pre-flush  the  tableware  be f o' a  it  is 
placed  in  the  dishwasher.  If  this  is  not  done,  the  use  of  a  dishwashing 
compound  with  a  chiorirated  ingredient  is  not  worthwhile  and  represents 
a  waste  of  material. 


Appendix  -  Analytical  Procedures 


Standard  Test  No.  50 -B- 100  -  Monsanto  Chemical  Company 
IODOMRTRIC  METHOD 
A  SCOPE  AND  DISCUSSION 

The  determination  is  carried  out  oy  an  iodopetric  method  with 
titration  to  a  starch  end  point  vith  sodium  thiosulfate  solution. 

B.  EQUIPMENT 


(1)  0  ml.  burette 

(2)  250  ml.  Erlenmeyei  fisoko  (500  ml.  Erlenneyer  flaBks) 

(3)  IOC  ml.  graduate  cylinder  (250  ml.  graduate  cylinder) 

(4)  10  ml.  graduate  cylinder  (25  ml  graduate  cylinder) 

(5)  Magnetic  stirrer 

(6)  Teflon-covered  stirring  bar 

(7)  Distilled  water  wash  bottle 

(8)  Analytical  balance 
C.  REAGENTS 

(1)  0.1  N.  standard  sodium  thiosulfate  solution 

(2)  3$  potassium  iodide  solution  (iodate  free) 

(3)  2  N.  sulfuric  acid 

(4)  1:1  sulfuric  acid  (Equal  parts  by  weight  H2SO4,  sp.  gv.  1.84, 
and  distilled  water) 

(5)  Starch  indicator  solution 


(6)  Reagent  grade  potassium  dichronaic,  K^Cr^Oy 

(7)  Boric  acid,  H^BO^ 

(8)  Sod i tan  tetraborate,  N&gB^Oy  .  lOHgO 
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D.  PREPARATION  AND  STANDARDIZATION  OF  SOLUTIONS 


).l  N.  Sodium  Thiosulfate  Solution 


Clean  a  1-liter  glass  stoppered  bottle  with  cleaning  solution  and 


rinse  thoroughly.  Add  1  liter  of  distilled  water  to  bottle.  Add  25  grams 
reagent  grade  sodium  thiosulfate  crystals,  NagSpO-j  *  5HgO,  and  2-3  grams 
borax  crystals.  (Borax  is  added  as  a  preservative  and  makes  a  fairly 
stable  solution*)  Stopper  the  bottle  and  shake  until  all  the  solid  Is 


dissolved. 


(2)  Standardization  of  0.1  N.  Sodium  Thiosulfate  Solution 


Accurately  weigh  out  three  portions  of  about  0.2  grams  of  potassium 
dl chromate,  KgCr207.  Transfer  each  sample  to  a  500  ml.  Erlenmeyer  flask 
and  dissolve  In  100  ml.  2  N.  sulfuric  acid.  (Prepare  acid  by  adding  30  ml. 
concentrated  H2SO4  to  500  ml.  of  distilled  water,) 


Add  to  each  solution  in  small  portions  and  with  constant  swirling, 

2  grams  powdered  sodium  bicarbonate  and  then  pour  in  a  solution  of  10  grams 
lodate-free  potassium  iodide  dissolved  in  10  ml.  of  water.  (The  carbon 
dioxide  evolved  displaces  air,  thereby  preventing  air  oxidation  of  iodide 
ion  in  the  acxd  solution*)  Swirl  gently  to  mix,  but  avoid  vigorous  agitation,. 
Uoe  the  specified  weight  of  RaHCOo  and  allow  to  stand  5-10  minutes.  (Time 
must  be  allowed  for  complete  reaction.  Longer  standing  is  undesirable 
because  of  the  possibility  of  air  oxidation.  ) 

Dilute  each  solution  to  350  ml.  (the  final  concentration  of  acid 
is  about  O.t  N)  and  titrate  with  thiosulfate  solution  until  the  brown 
color  of  iodine  begins  to  fade;  then  add  3-5  ml.  of  starch  solution 
and  complete  the  titration.  At  the  end  point,  the  blue  color  of  starch- 
iodine  disappears  leaving  the  green  color  of  the  chromic  ion. 


From  the  weight  of  the  dichrcoate  used  and  the  volume  of 
thiosulfate,  compute  the  normality  of  the  xatter.  Average  the  three  values 
obtained. 


0.6^50^  x  volume  thiosulfate  solution  (ml.' 


0) Preparation  of  Starch  Indicator 


Stir  1-2  grams  soluble  stai’ch  with  cold  water  to  make  a  thick  paste. 
Slowly  pour  this  paste  into  100  ml.  of  boiling  water  in  which  1  gram  of 
boric  acid  crystals  has  been  dissolved.  Continue  boiling  for  1  minute, 
then  cool,  and  store  in  a  stoppered  bottle.  Discard  the  preparation  when  it 
become e  cloudy  or  when  it  begins  to  give  a  reddish  color  with  iodine . 
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E.  PROCEDURE 


Using  the  analytics'  balance,  weigh  a  10-graa  sample  of  dish¬ 
washing  compound  to  the  nearest  0.1  Kg.  and  transfer  quantitatively  to  a 
clean,  dry  300  Hi.  Erlenmeyer  flask  c  ontaining  a  Teflon-covered  slurring 
bar.  Add  2>0  ml.  of  3$  potassium  iodide  solution  to  the  flask  and 
rinse  down  the  vails  of  the  ilaak  with  about  5  «1»  water.  Place  the 
flask  on  a  Magnetic  stirrer  and  stir  until  the  sample  1b  dissolved.  Then 
add  approximately  50  g.  of  crushed  ice  to  cool  the  solution.  Add  slowly 
25  ml.  of  1:1  sulfuric  acid.  Titrate  with  0.1  If.  sodlun  thiosulfate  to 
a  light  yellow  color.  Add  starch  indicator  to  give  a  deep  purple  color 
and  continue  to  titrate  slowly  until  the  color  just  disappears.  Record 
the  volume  of  sodium  thiosulfate  solution  used  and  calculate  the  avail' 
able  chlorine  level  according  to  the  following  formula: 

i  Available  =  ml.  thiosulfate  x  H.  thiosulfate  x  0.03546  x  100 
Chlorine  vt  .”  sample  (g.  ) 


The  average  available  chlorine  content  is  determined  from  three 
replicate  samples. 


Using  a  200  ml.  volumetric  flask,  transfer  200  mis.  of 
dishwashing  solution  to  a  300  ml.  Erlenneyer  flask  containing  a  magnetic 
stirring  bar.  To  this  flask  add  approximately  0.1  gram  of  potassiun  iodide 
crystal  and  2  ml.  of  glacial  acetic  acid.  Stir  to  dissolve  and  titrate 
solution  with  0.1  If.  sodium  thiosulfate  solution  until  yellow  color  starts 
to  fade.  Add  about  1  ml.  of  starch  indicator  solution  and  titrate  to  the 
fade  out  of  blue  color, 

4  Available  =  *1.  Thiosulfate  x  N.  Thiosulfate  x  0.03 5**6  x  100 
Chlorine  200 


ppm  Available  « 
Chlorine 


available  chlorine 

.0001 
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n  a 


CODS  SHKKx 


Went  i  fleet  lot  Code 


Trade  Kara/' 

7or  Use  in 

Manufacturer 

Compound 

or 

Hard  or 

or 

Code  So. 

Specification 

Soft  Watev 

Compound 

1 

IMPACT 

H*vrd 

Kcoocaj.es  laboratory,  Inc 

2 

p.nji'si; 

res  7930-965-6905 

Soft 

Washington  Chemical 

Sales  of  Maryland 

3 

KLoro-Kbl 

Soft 

DuBois  Chemical  Co. 

4 

Score 

Soft 

KconoMlcs  Laboratory,  Ihc 

5 

Ac c lain 

Soft 

Economics  Laboratory,  Inc 

6 

P-D-435 

res  7930-485-6905 

Soft 

Washington  Chemical 

ScJLes  of  Maryland 

10 


